Summary: Two elderly patients suffering from manicdepressive psychosis/depressive reaction had concurrently hypercalcaemia from vitamin D intoxication. They developed hypernatraemia with severe potassium and water depletion. Hypercalcaemia was pronounced, but both patients recovered quickly and their depressive symptoms resolved following water and potassium repletion and corticosteroid therapy.
Introduction
It is easy to overlook vitamin D intoxication (Chaplin et al., 1951) unless the plasma calcium is regularly estimated in patients receiving more than a few thousand units of vitamin D per day. The two cases of vitamin D intoxication reported here are of practical interest. Both patients were receiving large doses of vitamin D for metabolic bone disease and previously had been treated for depression. Recurrence of depressive symptoms appeared to be the initial manifestation of vitamin D intoxication. The diagnosis of vitamin D intoxication was made later when both patients had marked water depletion with hypokalaemia, hypernatraemia, and azotaemia.
Case 1 A 65-year-old woman was admitted to a psychiatric hospital on 8 June 1966, following a suicidal attempt, suffering from manicdepressive psychosis-depressive reaction (I.C.D. 301.1) of two months' duration. The previous year she had attempted suicide after her husband's death and later had undergone partial gastrectomy for a duodenal ulcer. In January 1966 she developed severe back pain ; x-ray examination showed her bones to be thin, so calciferol 6,000 i.u. daily was Response to Treatment.-There was a dramatic improvement in her physical state within 24 hours and she rapidly regained consciousness. This coincided with a rapid fall in plasma calcium and correction of hypernatraemia and of water depletion (Fig. 1) . She remained hypokalaemic for two weeks following correction of the hypercalcaemia, despite ingestion of a normal diet. Urine potassium rapidly fell to low levels. The plasma potassium level rose after oral potassium chloride was added and steroids were discontinuedplasma urea fell to normal. Eleven days after the start of treatment she was fully mobile, felt very well, and was not depressed. She remained well during two months of follow-up. Normal Ca/Cr ratio = 0-03-0-28 ( Nordin, 1959) .
Case 1 (Fig. 2) , and a fall in plasma urea to normal, closely followed by disappearance of his depression and hypochondriacal delusions. He was discharged home well but still moderately demented after two months' observation.
.,,. . (Lehrer and Levitt, 1960 ), but we have found only one previous report of its association with mental depression (Chaplin et al., 1951) . Our two patients are known to have previously suffered from manic-depressive psychosis, but the return of their depressive symptoms shortly before the appearance of physical symptoms of vitamin D intoxication, together with the rapid improvement in their depression after treatment of the metabolic upset, suggests that vitamin D intoxication may have been important in precipitating and maintaining the depression to which they were both predisposed.
Depression has been described in hypercalcaemic states, notably in primary hyperparathyroidism (Henson, 1966-7) , and is known to be a feature of potassium deficiency (Mayer-Gross et al., 1960) . However, it is probably unjustifiable to speculate on the mechanism of production of depression in these two patients, since the electrolyte and metabolic changes were so profound, though in depressive illness alterations in sodium and potassium distribution (Coppen and Shaw, 1963; Shaw and Coppen, 1966) and calcium balance (Flach, 1964) Sanderson, 1967; Schwartz and Relman, 1967) . Our two patients had hypokalaemia and there was a relatively high urine potassium, which fell along with the plasma calcium level during recovery (Fig. 3) Hypernatraemia has only rarely been reported complicating hypercalcaemia; two other patients with vitamin D intoxication had plasma sodium levels of 150 and 156 mEq/l. (Verner et al., 1958), and Guyer (1965) reported a case of thyrotoxicosis with hypercalcaemia and vomiting who had a serum sodium of 178 mEq/l. That hypernatraemia is unusual may be because hypercalcaemia can also impair the ability of the kidney to conserve sodium, at least when azotaemia has developed (Epstein, 1960) ; in contrast, potassium depletion may cause sodium retention (Black and Milne, 1952 ; Wolff et al, 1968) . Our Case 2 was losing more sodium than potassium when hypercalcaemic, though Case 1 was losing very little. Clinically, the diagnosis of hypernatraemic dehydration is easily missed, since the circulation is well maintained even in advanced fluid depletion. It is worth noting in contrast that hypernatraemia from other causes is often associated with hypocalcaemia (Finberg and Harrison, 1955) .
These two cases emphasize the importance of adequate water and electrolyte repletion to correct the secondary disorders caused by hypercalcaemia; short-term steroid therapy is also of importance in vitamin D intoxication. Other authors (Kenny and Holliday, 1964 ; Sterling and Rupp, 1967) have used isotonic sodium sulphate infusions in vitamin D intoxication to lower the plasma calcium, but since this treatment may itself cause hypernatraemia (Heckman and Walsh, 1967) showed no evidence of neoplasia. The kidney functioned well, and the creatinine clearance rose to 70 ml./min. within one month of transplantation. Four mild episodes of transplant rejection with temporary decline in renal function were treated with high doses of prednisone. Actinomycin C 400 pg. was also given three times.
The mean daily dose of azathioprine was 75 mg. The mean prednisone dose for the first three months was 60 mg. daily, and thereafter 35 mg. daily. The ventral incisional hernia was repaired with a Teflon patch in July, but a staphylococcal infection of the wound developed and persisted until death.
In September he developed extensive herpetic lesions on the lips and inside his mouth. Candida albicans was cultured from the oral swab, and he was given local nystatin and gentian violet, followed by intravenous amphotericin (120 mg. in four days). The tongue became ulcerated, and the oral lesions extended to involve the oesophagus. He had marked cervical adenopathy, and both epitrochlear glands were enlarged.
During the final six weeks of life he also received penicillin and cloxacilhin and kanamycin. Local iododeoxyuridine 1% was applied to the herpetic lesions without benefit. His general condition deteriorated steadily, though renal function remained satisfactory until he died in November 1967. At necropsy there was severe ulceration of the skin of the lips, the right side of the face, and both eyelids. There was a large ulcer near the tip of the tongue measuring 2 cm. across. Histological examination of the tongue showed the ulcerated surface to contain many Gram-negative bacilli, Gram-positive cocci, and small numbers of the spores and hyphae consistent with C. albicans. Deep to the area of ulceration and extending among the striated muscle and fat was a malignant tumour. The lower two-thirds of the oesophagus showed many deep ulcers, small numbers of Grampositive cocci, and Gram-negative bacilli, but no fungal elements were seen. In the submucosa were small numbers of cells with large nuclei, often vacuolated, containing viral inclusion bodies. In the deeper parts of the submucosa were small clumps of tumour cells.
The liver weighed 2,940 g. When cut across it showed many tumour nodules, the largest measuring 1.5 cm. across (Fig. 1) . They were red with mottled white areas. Marked fatty degeneration was present with no increase in fibrous tissue or any bile duct proliferation. Many small necrotic areas in which liver cells had disappeared and which contained degenerating red cells were seen. Among this necrotic tissue, but also in viable liver tissue, there were malig-
